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Summary

The physical properties of graft polymerized silk fibre were investigated with various vinyl

monomers.

1. The graft polymerization of styrene and methyl methacrylate onto raw silk reduced the tenacity

and elongation of raw silk due to fixation of sericin covering silk fibroin, but the styrene

grafting was more effective for sericin fixation of raw silk than the methyl methacrylate one.

2. The water absorbability of glycidyl methacrylate grafted silk increased 14.6% greater than that

of methyl methacrylate grafted silk at the same degree of grafting polymerization.

3. The degree of grafting polymerization was increased mostly with ethylene glycol methacrylate.

The water absorbability of ethylene glycol methacrylate grafted silk was higher than that of

glycidyl methacrylate or ethyl acrylate grafted silk.

But the grafted silk fabric increased the fabric flexural rigidity which was negatively related

with the favorability of fabric hand-touch, as compared with that of nongrafted silk fabric.

4. The evenness of graft polymerization could be improved by agitating the polymerization bath

at the fixed interval by reducing the inter size deviation of grafted silk skein and the thickness

deviation of grafted silk fabric.
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Table 1. Influence of monomer grafting degree on

sericin fixation and physical properties of
grafted raw silk

boil-off of [Preaking

Monom- | degree of strength .
ers grafting gr?:iarsdsilk (gram per elongation
b NPT T denien) o
Untreat- | g5 | on3g| 387 | 21.0%
15 7.6 3.16 20.3
St. 30 6.5 2.98 18.3
50 | 1.6 2.74 ‘ 18.7
15 9.4 3.13 20.0
M.M.A 30 8.5 2.73 18.3
50 5.6 2.61 18.0




Table 2. Comparison of mechanical properties and
water absorbability between untreated and
grafted silk fabrics.

* percen-
Treatments deg;'ee p;cg?t !ﬂe?‘“.rql ;?agteer()f
lgrafting | ¢rease r‘g“htyabsorba
- ‘ - recovery - __blll,ty
Untreated - } 0% 56. 9/ ‘ IX7 zcm\ﬁ 6:5;7%
Methyl 1% 18.0 I 68.7 I L1 | 48.8
Methacry- 2% | 24.4 | 70.1 58.9 42.5
late 3% | 31.0 | 69.4 J 62.2 | 40.0
5% | 48.6 | 6€3.2 | 87.1 | 25.0
Glycidyl 1% | 15.7 | 68.0 [ 54.1 | 49.7
Methacry- 2% | 25.8 68.7 59.5 43. 4
late 3%| 37.0 | 63.2 \ 67.1 | 41.8
| 89.0 | 306

5’ 537‘618

* Welght increase of silk fabric by absorbmg water
for 30 min’s. soaking at room temperature and
then 3 min's dehydration at 3, 000 r.p.m.
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Table 3. Effect of accelerator and time for polyme-
rization on the grafting degree and mech-
anical properties of grafted silk fabric

B [ percent-, | percent-
Monom- 1Treatm ! deg;ee age of ‘stlffness | age of
ers | ents { grafting crease .absorba-

' 8 Elrecovery! ( bility
gﬁ“ea; —2| 56.9%| 1.61Cm  65.8%

t ' 42.2 | 625 | 1.77 | 40.8

GMA. | | sL2 | 6Ll | 179 | 40.1
ts | 53.9 | 60.4 | 18 | 3.6

6] 481 | 60.4 | 179 | 45.7

EG.M. t: | 526 | 50.0 | 1.85 | 45.2
t | 583 | 58.3 | 1900 | 44.6

t] 209 | 59.7 | 161 | 453

EA. t: | 2.8 | 50.0 | 1.64 | 45.0
|t | 337 | 618 | L53 | 43.4

Notice; ti; 1.5 hrs. polymerization time
ts; 1.5 hrs. polymerization time with adding
0.1% triethanolamine
ts; 3 hrs. polymerization time

Table 4. Evenness of polymerization degree of grafted
sitk fibre and fabric

’ grafted 5111\ ﬁbre}grafted 5111: fabrxc

Treatm- degfree ‘ flstandard mean of standard
ents graftmgwme??e | deviati- | thickne-} deviati-

(ds fer) 01 of s (107 on of th-
o r - enie ] size lmm) __ickness
T | s 8%1 122,84 4.0 ‘ 20.3 | 2.34
T2 } 0.5 | 109.3] 3.64 | 2.8 | L6s
T3 56.7 121.9% 3.99 [ 20.3 ' 2.00
T4 l 57.7 | 122.7 | 3.61 | 29.3 t 1.66
T5 | 57.5 | 12251 3.79 | 29.2 | 2.02

*Notice; T1; Conventional method

T2; added 0.1% mercaptan for control of
polymerization

T3; added 0.2% a nonionic surfactant “Mo-
nopol Nx” for uniformal penertration

T4; agitate the polymerization bath at the
interval of 10 mins. during polymeriz-
ation hours

T5; vacuuming with 10->mmHg, 3times after
adding the initiator into polymerization

bath

EGM % GMA. &K =5 HECRES M i
3] Ml 224 kel ETH S

4 JAZE B HRY ESH —E  HEMT #
fh et o] & HMzH BEREE 2y E 449 7



of HAWRBEEE (TJ7l 3.6124 ¥R H&E
(T 4.0290 Jtebed 743 BEREF BPsl BEE
B—ESt BFY o BEEREGARMNE (T 3.64
24 BEREDY BPEQ o) o EHR) 40.5% 2
A W 57.8%) et 17.3%7F ETH Y o WE
BEE (THE 3.79°1 3t}

WEINT MBS WL FAREN QA= BEE
W IEGREEE 1.66224 £ BEEE A 3
B B—E7 mEAJD Ak B 2etzE B
T ded e EAH—EFE MLES A3t =4 &
B RBEES Tojof & Zoz Y=o

ke #RE fmastd %+ 5% ¥ HER
2Rz E BB Bk HHEANAAL EBE&BY 1B
B9 moKkEE Rk 5B 3ld £OH ETHE
el g o, ek zeEltE EAMIMEY BALE
Ssted = 2T E el ERA= BESY Eest
2T E BABY Bk, Hak L EBEE 2o
£ A2 28 WE ASEold ol 3 Aot

B T

el gE 2 EAE SRS ST A a ud
BEfiostzs EEH 28 Biged A {E HEE
98 aztzE BMAMES ik Bkl A& A% R
5 Bty 925 g

1 o] A ~elejdl 38 MMA.S] zolzE §
&l YA zEliE HAEFE BEFE YA seri-
cin EFHHo| Fgors HERI=zE 2eold HAE
7} MMLA. E4/E Rl sericin EFHFFHo] . ¥
UHEEW oo 2E §F EHE mEE S ey
S (g/d) R BT KT A

2. GMA. 28128 HEFBEe a2 EZE 53.7%
24 MMA. &Y 48. e%ﬂ wake] T wde
o EAEMAMY Bk etz E figke] L%
gojz oyt GM.A. &AL 39.6% 24 M.M.A. &
£#iBel 25.0%¢) itfsM 14.6%7} 9.
EHBY 27 2ERe 58.3%
i/ﬂ G.M.A. BHEHES 53.9%¢l 1t6¥°ﬁ T Ejle
o EA EABS 33.7%54 71 %e £5 olgd.

EGM. #&H ®Ak%ES GMA. 2 EA BHEHE
o H:%M °$6}%i o Az HiEkEE EGM. ¢
G.M.A. T REAMBA I Bmdozd
fRE o} ﬁLTE 915}-

4. 22 E BAHKY] E&H—EA A4 2oz
E EARS BBERSD BT &6t K3t E4
ML B BERES BAY FAREE RDA
B2 BEEH-EE mMEAA §F A

3l B X W

ERER - BERTO72D 27 v X5 7 MpTaER
DL BREFEOWRCGEIR). ERBEMARRE
& HI6H, 65-72.

R - REFRT (1976) AAbEic X 5B 2T
Vv 2y o7 VESICOWT., BERE 45(3), 205-210.

FEEH(1978) NIRRT ) PMMA T8 o #st
B AR 2 P vic B Z BB O T RS
e HI2W, 61-66.

FREE NESRTA8) 2FL vy 77 VEERR
MR BT 3777 VAV v—o5f. BEE 49
(5), 414-42L.

HE¥ES (1981) 2FLv 737 bEEBKCBY DS
57 bAY = — O B 5006), 490-494.

AN (1981) HFho R &A%Y, BRI (R, 459-
465.

&Mk - &M (1977) T ERS. o, 139-
149.

Jekrgk (1966) MBHE~o 2T L2237 MLES
s 55LEE I ovC. BB 35(2), 59-64.

SHRED « BERRTERRS - MiR3EHR (1974) 2FLr v 5
7 MEffic BT A Y v — D5 TFR L DB
B4, 43(6), 478-482.

SRR - PPRSBHE - MRIER (197D T e bRV AT
vy Dr Iy MEEAICLBBOEER. BHMEWIEE
% 274, 167-170.

FEGRER - BB (1981) BUEEEY Y v 2 2 KERM
B X BBADAZIIATIFDST7 bEE. B
Lk, 50(6), 501-505.



